Introduction

60
Drosophila suzukii, the spotted wing Drosophila, has become a major burden for fruit growers 
63
Although the vast majority of Drosophila species are not fruit pests, D. suzukii is able to lay 64 eggs on a wide variety of healthy ripening fruits, thanks to a sclerotized ovipositor (Mitsui, 65 Takahashi & Kimura 2006). Internal larval feeding represents a direct damage that can also 
75
In this context, suppression of pest populations through the mass release of sterilizing 76 males seems relevant, as it is highly specific, not polluting, and does not require the 77 introduction of a new species into the environment (Bourtzis et al. 2014 ; Lees et al. 2015) . In with wild females (Knipling 1955 ). This approach has already shown its effectiveness against endosymbiont Wolbachia pipientis to produce sterilizing males (Boller et al. 1976 ; Riegler & 85 Stauffer 2002), which is the option explored here.
86
The genus name "Wolbachia" designates a highly diverse clade of maternally 87 transmitted intracellular symbionts of arthropods and nematodes, belonging to the α-88 proteobacteria (Werren 1997) . It is well known for its ability to manipulate host reproduction 89 through different strategies that maximize its spread and maintenance in host populations.
90
Among these, the most common appears to be Cytoplasmic Incompatibility (CI), a sperm-egg 91 incompatibility occurring in crosses between infected males and uninfected females or 92 between males and females infected by incompatible Wolbachia strains, leading to the death 93 of embryos (Werren 1997 Table S1 for the protocol) in all G0 females and kept Table S2 ).
153
In D. suzukii, we used one isofemale line, named Fr-BE-Ø, naturally free of Table S2 ). Freshly emerged adults were sexed and placed separately into and that the egg hatch rates were estimated individually.
177
In D. suzukii, in order to make sure that mating had taken place, mating was either 
197
We first measured the survival of the pre-adult stages, that is, from egg to adult. In 198 each tube where 50 eggs were deposited, we counted the number of adults that emerged. We experiments, we used 5-6 days-old females and 3-4 days-old males. Females were first placed 223 in the cages followed by the simultaneous release of all males, and mating was allowed for 224 48h, with food and water supply (two recipients containing 50 ml of cornmeal diet, and two 225 sweetened water sources with 10% sugar). Thereafter, females were allowed to oviposit for 226 48h on grape-juice agar in petri dishes which were then replaced with new ones for another 227 48h. The total number of hatched and unhatched eggs was recorded 48h after removal the 228 petri dishes from the cage. We computed the competitiveness index (C) (Fried 1971 ) to 229 compare the performance of sterilizing and compatible males, which is defined as follows: 
PROOF OF CONCEPT OF THE IIT EFFECTIVENESS
237
The IIT can be used to decrease the population size of the targeted species but also to limit the 238 introduction and the population growth, and this is the point we tested here using males cage", the same protocol was followed except that in addition to the 40 individuals released 247 every 7 days, we introduced simultaneously 260 sterilizing males, corresponding to a ratio of 
267
-Fecundity data was analyzed using a GLMM (poisson family); the Wolbachia strain was 268 included as a fixed effect and the replicates as a random factor.
269
-The survival rate from the egg to adult stage was analyzed with a linear mixed-effects model 270 (Gaussian distribution) were the Wolbachia infection was included as fixed explanatory factor 271 and the replicates as a random factor.
272
-In the last experiment, the number of eggs laid and the hatch rate were analysed using a 273 GLM with a poisson and binomial families respectively. Wolbachia-free embryos. Seven isofemale lines proved to be infected by Wolbachia in G0.
281
Patterns of maternal transmission of wSuz are presented in Fig. S1 we computed a CI index (CI corr ) taking into account the basal embryonic mortality, to indicate 295 only the proportion of embryos killed by CI. The highest CI corr levels were observed with wRi 296 (57,99% ±13,73), wHa (82,59% ±11,60) and wTei (84,74% ±11,78) (Fig. 1) .
297
Focusing on these three promising strains, we performed individual crosses between 298 males carrying these strains and females either uninfected (used as control) or infected with 299 wSuz to characterize more precisely the rescue capabilities of wSuz. We thus showed that the 300 presence of wSuz in females partially rescues the CI induced by wRi (with a 29% decrease of 301 CI corr ) (z=3.53, P<0.001) and wTei (with a 23% decrease in CI corr ) (z=3.57, P<0.001) but not 302 wHa (z=0.09, P=0.97) (Fig. 2) (Fig. 3) . In addition, the low CI induced by wRi was fully rescued by 319 the presence of wSuz in females, while the strong CI induced by wHa and wTei was not. 
LIFE HISTORY TRAITS OF THE TRANSINFECTED LINES
328
Adult longevity data revealed a significant effect of the infection status on this trait in both On the contrary, males and females infected by wTei had a greater longevity than the other 332 lines ( Fig. S2A and B) . In females, there was no significant difference between the three other 333 lines (uninfected, wSuz and wHa) (Fig. S2A ) while in males, individuals infected by wSuz 334 showed a higher longevity than uninfected ones (Fig. S2B) .
335
The infection status also affects the fecundity with a significantly larger number of ±3.86), while there was no significant difference between the three infected lines (Fig. S4) . rates with male age (Fig. 4) .
352
In contrast, we observed an overall decrease in CI intensity with male age (Fig. 4A   353 and B). In crosses between males infected by wHa and uninfected females, the CI corr dropped 354 from 97.65% (±2.81) in 3-4-days-old males to 79.72% (±11.97) in 11-12-days-old males. In 355 crosses with wSuz-infected females, the wHa CI corr dropped from 97.30% (±2.50) to 78.22%
356
(±9.36) (Fig. 4A ).
357
The decrease in CI intensity was larger in crosses involving wTei-infected males,
358
dropping from 94.77% (±5.00) to 60.68% (±16.35) and from 93.22% (±6.02) to 60.71%
359
(±10.78) in crosses with uninfected and wSuz females, respectively (Fig. 4B) . Notably, these 360 experiments also confirmed that females infected by wSuz cannot rescue the CI induced by 361 males infected by wHa or wTei, regardless of male age. 
MATING COMPETITIVENESS OF STERILIZING MALES
364
In this experiment, we selected the wHa strain, one among the two candidates, because its CI 365 effect was less affected by male age (full data is provided in Table S4 ). We first confirmed close, with slight significant deviations. In three cases, the C index (Fried 1971 ) was less than 377 1 (meaning that the transinfected males are less competitive than the compatible males) but 378 the reverse was observed in 3 cases (Fig. 5B) 
